Effect of excitatory amino acid on the hypothalamo-pituitary-adrenal axis in the rat during the stress-hyporesponsive period.
During the postnatal period from day 2 to day 10 of life, basal and stress-induced adrenocorticotropic hormone (ACTH) and corticosterone releases are low as compared with adults. This period has been called the 'stress-hyporesponsive period', and its mechanisms are yet undetermined. In this study, we have tested the effects of substances excitatory to neuronal activity on the hypothalamic-pituitary-adrenal (HPA) axis. In 7-day-old rats, administration of the excitatory amino acid (EAA) agonists N-methyl-D,L-aspartic acid (NMA), quisqualic acid, and kainic acid (KA) induced a large increase in plasma ACTH and corticosterone concentrations. All three EAA induced a rapid and potent stimulation of ACTH release within 30 min, the effect on corticosterone secretion being weaker. KA was the more potent EAA, followed by NMA and quisqualic acid. The effect of NMA on the HPA axis was inhibited by pretreatment with a competitive antagonist to N-methyl-D-aspartic acid receptors, D,L-2-amino-5-phosphonovaleric acid. We next sought to determine which level of the HPA axis was affected by EAA administration. Several EAA (glutamic acid, N-methyl-D-aspartic acid, and KA from 10(-5) to 10(-2) M) had no stimulating action on ACTH release from 7-day-old anterior pituitary glands incubated in vitro. In vivo, the stimulating effect of NMA and KA on in vivo ACTH release was blocked after passive immunization with an anti-corticotropin-releasing hormone antiserum, but not after injection of an anti-arginine vasopressin antiserum.(ABSTRACT TRUNCATED AT 250 WORDS)